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(54) LIQUID CRYSTAL DRIVING CIRCUIT 

(57)Abstract: 

PURPOSE: To reduce the occurrence of crosstalk by lowering the 
impedance of an analog switch. 

CONSTITUTION: Plural kinds of voltage which are mutually different 
are respectively supplied to the non-inversion input terminals of plural 
operational amplifiers OP10-OP15. Output from plural respective 
operational amplifiers is supplied to plural 1st switches AS10b-AS15b, 
and the output voltage from the operational amplifier selected by 
closing the switch is supplied to a liquid crystal panel 30. Plural 2nd 
switches AS10a-AS15a are closed by interlocking with plural 
respective 1st switches, and the output voltage from the operational 
amplifier selected by the closed 1st switch is fed back to the inversion 
input terminal of the operational amplifier. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more operational amplifiers to which two or more mutually 
different electrical potential differences of each are supplied by the non-inversed 
input terminal (OP10-OP15), Two or more 1st switches which the output of each 
of two or more of these operational amplifiers is supplied, and supply the output 
voltage of the operational amplifier chosen by closing to a liquid crystal panel 
(30) (AS1 1b-AS15b), The liquid crystal drive circuit which is interlocked with 
these each of two or more 1st switches, closes and is characterized by having 
two or more 2nd switches (AS10a-AS15a) which return the output voltage of the 
operational amplifier chosen with the 1st closed switch to the inversed input 
terminal of the operational amplifier. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal drive circuit 
which switches the driver voltage supplied to liquid crystal, and is generated 
about a liquid crystal drive circuit. 
[0002] 

[Description of the Prior Art] Drawing 2 shows the circuitry Fig. of an example of 
the conventional liquid crystal drive circuit. The drive circuit 10 and 20 each 
consist of the driver voltage generating sections 10a and 20a and the driver 
voltage selection sections 10b and 20b among this drawing. 
[0003] the driver voltage generating sections 10a and 20a - resistance R1 -R5 
which each is prepared between supply voltage VDD and a ground, and 
pressures an electrical potential difference VDD partially and by which series 
connection was carried out Resistance R1 -R5 It consists of operational 
amplifiers (operational amplifier) OP1-OP4 which constitute the buffer connected 
at each node, and an electrical potential difference V1 (= VDD), V2, V3, V4, V5, 
and V6 (= 0) are generated. 

[0004] Driver voltage selection section 10b and 20b each is electrical-potential- 
difference V1 -V6 from the above-mentioned driver voltage generating sections 
10a and 20a. It consists of analog switches AS1-AS6 by which each was 
supplied by the end and common connection was made in the other end. A 
single analog switch is closed according to the control signal from terminal 10c or 
20c, and analog switches AS1-AS6 impress an electrical potential difference to 
the electrode which a liquid crystal panel 30 counters by this, and display by 
dynamic drive. 



[0005] 

[Problem(s) to be Solved by the Invention] the above-mentioned selection 
sections 10b and 20b - each analog switch AS1-AS6 - to Kohm order, it was 
comparatively large, the time constant by the capacity of a liquid crystal panel 30 
and the impedance of an analog switch became big, and each impedance had 
the problem of the start and the fall of applied voltage of a liquid crystal panel 30 
at the time of closing of an analog switch and Kaisei having become blunt, and 
becoming easy to generate a cross talk. 

[0006] This invention was made in view of the above-mentioned point, and aims 
at offering the liquid crystal drive circuit which the impedance of an analog switch 
is reduced and reduces generating of a cross talk. 
[0007] 

[Means for Solving the Problem] Two or more operational amplifiers with which 
two or more mutually different electrical potential differences of each are supplied 
to the liquid crystal drive circuit of this invention by the non-inversed input 
terminal, Two or more 1st switches which the output of two or more operational 
amplifiers of each is supplied, and supply the output voltage of the operational 
amplifier chosen by closing to a liquid crystal panel, Two or more 1st switches of 
each are interlocked with, and it closes and has two or more 2nd switches which 
return the output voltage of the operational amplifier chosen with the 1st closed 
switch to the inversed input terminal of the operational amplifier. 
[0008] 

[Function] In this invention, when it is chosen and the 1st switch closes, the 2nd 
switch is also closed [ both ], since the output voltage supplied to liquid crystal 
through the 1st switch from an operational amplifier is supplied to the inversed 
input terminal of this operational amplifier, the impedance of this 1st switch falls 
seemingly and the time constant by this impedance and the capacity of a liquid 
crystal panel becomes small sharply as compared with the former. 
[0009] 

[Example] Drawing 1 shows the circuitry Fig. of one example of the liquid crystal 



drive circuit of this invention. The same sign is given to the same part as drawing 
2 among this drawing. 

[0010] In drawing 1 , the drive circuit 40 and 50 each consist of the driver voltage 
generating sections 40a and 50a and the driver voltage selection sections 40b 
and 50b. 

[0011] the driver voltage generating sections 40a and 50a resistance R1 -R5 
which each is prepared between supply voltage VDD and a ground, and 
pressures an electrical potential difference VDD partially Resistance R1 -R5 The 
electrical potential difference V1 (= VDD) by which the partial pressure was 
carried out, V2, V3, V4, V5, and V6 It consists of operational amplifiers OP10- 
OP15 to which each (= 0) was supplied by the non-inversed input terminal. The 
output terminal of operational amplifier OP10 - OP15 each is mostly connected to 
each inversed input terminal through the resistance R10 for output stabilization of 
an anti-value. 

[0012] moreover, the driver voltage generating sections 40a and 50a - each 
operational amplifier OP10-OP15 - each output terminal - the driver voltage 
selection sections 40b and 50b - analog switch AS10b-AS15b which is each 1st 
switch - it connects with each end having -- operational amplifiers OP10-OP15 
- analog switch AS10a-AS15a each inversed input terminal of whose is the 2nd 
switch - it connects with each end. the driver voltage generating sections 40b 
and 50b - the other end of each analog switch AS10a-AS15a and AS10 b- 
AS15b is connected to the electrode with which common connection is made and 
a liquid crystal panel 30 counters. 

[0013] Analog switch AS10a, AS10b and AS11a, AS11b and AS12a, AS12b and 
AS13a, AS13b and AS14a, AS14b and AS15a, and AS15b interlock, and 
perform open closing to coincidence, the driver voltage selection sections 40b 
and 50b - each analog switch AS10a, AS10b-AS15a, and AS15b -- Terminals 
40c and 50c - according to the control signal of a twist, the analog switch of a 
single group is closed, respectively. The above-mentioned control signal is 
generated according to the contents of a display. 



[0014] It is an electrical potential difference V2 and V6 to each electrode with 
which only analog switch AS1 1a of driver voltage selection section 40b and 
AS1 1b are closed, only analog switch AS15a of driver voltage selection section 
50b and AS15b are closed here, and a liquid crystal panel counters. It is 
impressed, the output voltage of the above-mentioned driver voltage selection 
sections 40b and 50b is switched one by one, and a liquid crystal panel 30 is 
displayed by dynamic drive. 

[0015] In this case, the above-mentioned output voltage (V2) returns to the 
inversed input terminal of the operational amplifier (for example, OP1 1) which 
outputs by the analog switch for output feedback (for example, AS1 1a) 
interlocked with this closing with closing of the analog switch (for example, 
AS1 1b) which chooses output voltage (for example, V2). For this reason, the 
impedance of an analog switch (AS1 1a, AS1 1b) serves as a value which did the 
division on the gain A of an operational amplifier seemingly, and the time 
constant by the impedance of this analog switch and the capacity of a liquid 
crystal panel becomes small sharply as compared with the former, and can 
reduce generating of a cross talk. 
[0016] 

[Effect of the Invention] Like ****, according to the liquid crystal drive circuit of this 
invention, the impedance of an analog switch can be reduced, generating of a 
cross talk can be reduced, and it is very useful practically. 



[Translation done.] 
* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuitry Fig. of one example of this invention circuit. 

[Drawing 2] It is the circuitry Fig. of an example of a circuit conventionally. 

[Description of Notations] 

40a, 50a Driver voltage generating section 

40b, 50b Driver voltage selection section 

OP10-OP15 Operational amplifier 

AS10a, 10 b-AS 15a and 15b Analog switch 

R1 -R5, R10 Resistance 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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